ABSTRACT
β-Sultams are highly strained ring systems interesting from both synthetical and medicinal point of view. Thanks to their high reactivity towards ring-opening reactions, they were considered as valuable precursors of various sulfonyl-containing targets like taurine derivatives. The development of a successful method for asymmetric catalytic β-sultam formation by [2+2] cycloadditions of alkylsulfonyl chlorides and N-sulfonyl imines, catalyzed by cinchona alkaloid derivatives, is reported.
Chloral-derived N-tolsyl imine IIa undergoes a cycloaddition with various alkylsulfonyl chlorides I to form 3-trichlormethyl-β-sultams IIIa in excellent yields and with high enantioselectivity (Scheme 1). The great synthetic utility of the prepared products was demonstrated in ring-opening reactions with O-, N-and C-nucleophiles, giving the corresponding β-aminosulfonates, sulfonamides and sulfones in high yields without altering the chiral centers. The trichloromethyl group can also be selectively dechlorinated, removing the limitations of the products. To enable the utilization of imines derived from non-activated aldehydes, N-2-pyridylsulfonyl imines IIc were the substrates of choice. The pyridine moiety allows for an additional imine activation by the formation of complex like X with a Lewis acid cocatalyst (Scheme 4). Starting from aromatic imines IIc, 3-aryl-β-sultams IIIc were obtained in moderate to high yields and in good enantioselectivity. Also these products displayed a broad versatility in ring opening reactions. Moreover, the 2-pyridylsulfonyl group can be readily cleaved, giving rise to unprotected β-aminosulfonyl derivatives.
Scheme 4 The developed methodology is operationally simple, entails easily accessible imine substrates, alkylsulfonyl chlorides and catalysts which are available at low price and gives rise to a wide variety of enantioenriched β-sultams. It is superior to other existing methods for asymmetric preparation of β-sultams or β-aminosulfonyl derivatives. For example, the β- 
